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Color Blindness Rectification Speotacles 
and Method of Fabricating the Sam* 

Technical f fold: 

This invention is in the technical field of color blindness 
rectification, especially, the invention relates to color blindness 
rectification spectacles and method of fabricating the same. '. - 



PfoK&rcffldAft 

There are over 200 million people with color blindness. They 
ar« unable to identity colors, and cannot feel the beauty of the world. 
Th ey are deprived of rights of working in fields such as art, printing, 
ch arnica! industry, transportation, geology and military. So. color 
blindness rectification spectacles were invented, such as the color 
bl ndness rectification spectacles and color blindness rectification 
m rthod in patent ZL9011 0297.0, color blindness rectification 
spectacles in US Patent 5369453, color blindness rectification 
spectacles in Japanese patent 2813743, The light transmittance of all 
th >se patented products is below 35%. Although they can normalize 
th t proportionment of primary colors for people with color blindness, 
th> luminosity is reduced significantly. They cannot only achieve 
nc rmal chromatic vision, their eyesight is impaired when it is not 
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'i jbtened enough. Further, the patented prochJCJ of ZL9B2C1 838.5 is 
a kind of monocular color blindness rectification speciacie, which 

^ould certainly cause difference in color, and affect the eyesight and 

i 

color blindness rectification. 
Summary of the invent ion 



The technical problem to be solved by this invention is to 
ptovide color blindness rectification Spectacles that can provide 
rormal primary colors, hue, saturation and luminosity and the 
n ethod for the same, 

The technical solution of this invention is embodied in the 
following way: one side of the spectacles frame is mounted with a 
lms for rectifying the proportionment of the primary colors to 
n Drmal status, the other side of the spectacles frame is mounted with 
a lens for improving the chromatic vision to normal status. Lens for 
rlctifying the proportionment of the primary colors to normal status 
i; i fabricated according to the types and levels of color blindness by 
s sleeting those having corresponding rectifying spectral curves; lens 
<r improving the luminosity of chromatic vision to normal status is 
dected for rectification by different levels determined by the 
tprovement of 500-600nm light transmittanoe, 

The method for fabricating lens for rectifying the 
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pro aortionment of the three primary colors is: determining t~c ws, 
Iev>l and spectra! curves for rectifying color biindness whh a 
chr >macic vision detector, then coloring the substrate, designing the 
film system according to the spectral curves, and putting the 
substrate into a vacuum deposition machine to conduct coating 
according to the predetermined film system design procedures, and 
cor ducting chromeplating to the last layer. The method for 
fabricating lens for Improving the luminosity Is; normalizing the 
luminosity with a ohromatio vision detectoT without changing the 
rectified primary color proportionment, further determining the 
rectifying spectral curves of the lens, then coloring the substrate with 
a dolor same as that of the lens for rectifying proportionment of 
pnnary colors, designing the film system according to the selected 
sp( ctral curves, and putting the substrate into a vacuum deposition 
mf chine to conduct coating according to the designed fihn system 
procedure, and conducting chromeplating to the last layer; mounting 
th< above two kinds of lenses into a spectacles frame regardless of 
riiht or left, such that the color btindness rectification spectacles is 

V 

made. 

The benefit of this invention is: based on human color blindness 
ratification principle and the physiological and psychological 
fu ictions of human eyes for maximizing, emulation, blending and 
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Integration, fabricating color blindness xeciiflcatior. spec:ac:es that 
engbies the user to have noraai primary colors, tons, saturation and 
iuiinosity after wearing, so that the objective of rectifying color 

Mildness is achieved. 

According to the theory of human chromatic vision, after outer 
light enters the eye, it decompounds into three primary colors at the 
kei rtose layer of the retina, red (R). green (Q) and blue (B), and they 
arc reflected onto the three kinds of visual cone cells respectively 
sersational to red, green and blue, generating light stimulating 
va ues R, 0 and B. After matrix transformation on retina level, these 
vaues are modulated into brightness signal L and chromatic 
d'» ! Terence signals U and V, and 

L=L R R+UG+L„B 
U-K v (R-L) 
V=K V ( B-L ) 

wherein L u , L 0 and U are brightness coefficients, and 
L,+La+U=l. U is red chromatic difference signal, V R is blue 
c* romatic difference signal, Ku and Kv are weighting coefficients. 
T! e above l,V and V signals are transferred to corresponding cell 
le/els at the lateral geniculate body through three kinds of optic 
n< rve fibers of different sizes by the optic chiasma. in there, the U V 
aj d V are decoded and re-modulated into three primary colors, and 
R»U/Ku+L 
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G-L. (Lr/Lo) (U/Xu) - ( L 0 /L 8 } vV'Kv) 
B=V/K V +L 

The above R, O and B are transferred to Region 17 of the 
ce «bral cortex through visual radiation, the cerebral cortex defines 
colors and feels chromatic vision according to inherent color 
co ordinate systems based on vectors of the three primary colors, as 
w< 11 as direction and magnitude of ft+6+B, No matter at which 
lei el of human chromatic vision process aberrance occurs, the result 
w< uld be that the visual region of the cerebral cortex receives 
ab normal values of three primacy colors, but the cerebral cortex Still 
geierates chromatic vision according to inherent color definitions, 
ani this will certainly result in abnormal chromatic vision, the 
so called colorblindness. When all the three visual cone cells on the 
re, ina lost their functions or the cerebral cortex is unable to receive 
thi ! three primary color signals, the patient has no sense of colors, 
an 1 this kind of color blindness is called achromatopsia (total color 
bl ndness); when two of the three visual cone cells on the retina have 
wi ak performance or two of the three primary color signal values 
re seived by the cerebral cortex are weak, one of the red, green or 
b| ie in the patient's eyes would be brighter, this would be defined as 
A| , A 0 or A B type color blindness; when one of the three visual cone 
Is on the retina has weak performance or one of the three primary 
cc or signal values received by the cerebral cortex is weak, one of 
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tbe red, green or blue in ;he patient's eyes wouki be carker, ar. 
would be defined w 3*, B a cr B B type color blindness. 3xcspt 
achromatopsia, the chromatic vision of ail She 6 types of cclor 
blindness can be improved by just changing the proportion of the 
three primary colors incidence from outside into the human e; es, 
such that the ptoportlonment of the three primary colors receive* 
the cerebral cortex tends to be normal. 

The rectification theory of this invention is explained 

follows: 

Assuming the light stimulation values of three primary cc brs 
Of normal chromatic vision generated on the retina asR,Gam B, 
the modulated brightness is L. chromatic differences are U and \ 
the lateral geniculate body, the three primary color signals 
re-modulated and transferred to the visual region of the cerjbrai 
cortex, and ft~R,C~C,8=B . The br ain generates chron atic 
vision f(X):*fi+6+S=VR 2 +G l +B' . netting the ight 
stimulation values of three primary colors of a patient with . olor 
blindness are r, g and b, the generated brightness is I. chro.mtic 
differences' are u and v; the light remittances of the three pri nary 
colors on the spectral curves of two color blindness rectification 
glasses are respectively r\ g% b and ?> g\ F. If one eye y ears 
a glass that makes the proportionmeot of the three primary colors 
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: kormal, then a brightness signal 1, chromatic differences u and v are 

tenerated, and 

r=L r FT + L B g -g + Ub'b (1) 
u=K 0 ( r-r . I ) (2) 
v-Ky ( b b- I ) (3) 
if another eye wears a glass that maintains the luminosity to be 

lormal, then a brightness signals T and chromatic difference 

signals u' and V' are generated, and 

T-WPr + L^fg + U-F-b ( 4 ) 

7«K U . (P-r- T) (5) 

v^Ky (F-b - T ) (6) 

The lateral geniculate body conducts according to (4), (2) and 

3), that is, from 

T'-L r ?f + L a ?g + Ub'-b ( 4 ) 

1T-K U (F-r- I) (2) 
v=K v ( b-b- I ) (3) 

Letting |u = U. jV = V > ilrr=l^ jbb = B. the (2) and 

;3) are transformed into 

U=K s (R-0 (2') 
?=K Y (B-T) (3') 
it is modulated from (4), (2') and (3') 

R=TT/K U +? (7) 
G=T-(L R ^L G KtT/K u )-(L b /L g )(V/K v ) ( 8 ) 

B = V/K V +T (9) 

When T-^L, there must be R->R, G*-»G, I-*B, that 
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rrieans the brain visual system f ( A) » + 3 -r B * VX 2 + 3 s + 3 2 

re ctifies the chromatic vision to norma:. 

B^crj^on Qf drawings: 



Fig. 1 illustrates the spectral curves of the rectification glass for 
A 56 type color' blindness according to one embodiment of the 
invention. 

Fig, 2 illustrates the spectral curves of the rectification glass for 
Aifjj type color blindness according to the embodiment of the 
in mention. 

M?de fpr carrying out the, invention; 



Example 

Because color blindness has 6 types each having 6 levels, the 
sajne method can be adopted by drawing inferences about other 
ca ies from one example. As one example, if a patient with color 
bli ndness is determined to be A Q type Level 6 by using a chromatic 
vh ion detector, the rectification step may be as follows: 

With reference to Fig. 1 and 2, Fig. 1 is the spectral curves of 
th(j rectification glass for A atf oolor blindness, while Fig. 2 is the 
sp ictral curves of the rectification glass for A Mi color blindness. 
Di ring fabrication, the first step is coloring a selected optical glass 
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ser ing as base color glass, then designing the aim system according 
to 1 ie A* spectral curves, conducting coating on the concave side in 
a v icuum deposition machine, and conducting chromeplating for the 
las layer so as to prevent the light from irradiating into the eyes and 
afl* eyesight. Producing A* QS glasses with the same procedure; 
sel icting the A* 6 glass involving corresponding rectification spectral 
cuv* which can make the proportionment of the three primary 
co ors tend to be normal, and mounting into one of the spectacles 
f« mes, then selecting the Arcs rectification glass which improve the 
t» ninosity into another spectacles frame; asking the patient wearing 
thi rectification spectacles with two sides of the spectacles frame 
re actively mounted with rectification glasses for Ac* and Arc, to 
cenduot double eye color blindness rectification test for reaching 
st mdard: 

1 . Conducting test on number of luminosity level through the 
» reen of a chromatic vision detector, on which both the upper and 
htmt semicircle patterns are in brightest red. First, decrease the 
t rightnws of the lower semicircle, when the luminosity of the lower 
SJ micircle is different from that of the upper one, decrease the 
1 tightness of the upper semicircle, when the red brightness of the 
, pper semicircle pattern is different from that of the lower one, again 
decrease the brightness of the lower semicircle, and go on in the 
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ame way. Thus the level number of oininosty ttn bs determ'-nefc. 
n the same method, conducting test on the luminosity leve; for 
rreen and blue color. When the number of luminosity levels are 
ame as normal people, il is proved that the rectified luminosity of 
he three primary colors is same as normal people. 

2. Conducting test on white balance and proportionment of 
ones with a chromatic vision detector. 

Necessary and sufficient condition for white balance is that the 
stimulation values of the three primary colors on the retina are equal, 
which means R-G=B, when the brightness reaches maximum, the 
two chromatic difference signals modulated by the retina are U=0, 
and V-K), the three primary colon* decoded by the lateral geniculate 
body are R*L, G=U and 8HL, the cerebral cortex will define as 
white color upon receiving. When the rectified ft=G = S> and the 
brightness reaches normal, the two chromatic difference signals 
modulated by the retina are t)-0 and V*0. It is decoded by the 
lateral geniculate body that R=6=B and R-T', 
S =1? . WhenT' = L , the white color in the rectified patient's eyes 
is tending into normal white. The test method is: the upper 
semicircle on the screen is arranged into normally proportioned 
white color, asking the patient using R+O+B on the lower semicircle 
pattern to match proportion as same as the white color of the upper 
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encircle pattern. When the ^vhile sobr Is sama and the proportion 
IB same, the standard for rectification is mes. Similarly, the test on 
pioportion of hue can be conducted. 

3. Finally, asking patient to undergo test with, tor uwtonoe, 24 
cl iromatic vision examination charts. 

If all the "above examinations are passed, color blindness 
rectification spectacles can be assembled according to the 
prescription for the spectacles. The patient's chromatic vision tends 
tc be normal after wearing the spectacles. 
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